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7KLVSDSHUSUHVHQWVHYLGHQFHFRQFHUQLQJVKDUHGVWRFKDVWLFWUHQGVLQ1RUWK$PHULFDQ
QDWXUDOJDVVSRWPDUNHWVXVLQJPRQWKO\GDWDIRUWKHSHULRGWKDWQDWXUDOJDVKDVEHHQ
WUDGHGRQRUJDQL]HGH[FKDQJHVIURP-XQHWR-DQXDU\,QGRLQJVRLW
XVHVWKH(QJOHDQG*UDQJHUDSSURDFKIRUHVWLPDWLQJELYDULDWHFRLQWHJUDWLQJ
UHODWLRQVKLSVDVZHOODV-RKDQVHQ
VPD[LPXPOLNHOLKRRGDSSURDFKIRU
HVWLPDWLQJFRLQWHJUDWLQJUHODWLRQVKLSVLQPXOWLYDULDWHYHFWRUDXWRUHJUHVVLYHPRGHOV
7KHUHVXOWVLQGLFDWHWKDWWKHHDVWZHVWVSOLWGRHVQRWH[LVW
,1752'8&7,21
,QWKHODVWGHFDGHWKH1RUWK$PHULFDQQDWXUDOJDVLQGXVWU\KDVVHHQDGUDPDWLF
WUDQVIRUPDWLRQIURPDKLJKO\UHJXODWHGLQGXVWU\WRRQHZKLFKLVPRUHPDUNHWGULYHQ
7KHWUDQVLWLRQWRDOHVVUHJXODWHGPRUHPDUNHWRULHQWHGHQYLURQPHQWKDVOHGWRWKH
HPHUJHQFHRIGLIIHUHQWVSRWPDUNHWVWKURXJKRXW1RUWK$PHULFD,QSDUWLFXODU
SURGXFLQJDUHDVSRWPDUNHWVKDYHHPHUJHGLQ$OEHUWD%ULWLVK&ROXPELD5RFN\
0RXQWDLQ$QDGDUNR6DQ-XDQ3HUPLDQ6RXWK7H[DVDQG/RXLVLDQDEDVLQV
0RUHRYHUSURGXFWLRQVLWHVSLSHOLQHVDQGVWRUDJHVHUYLFHVDUHPRUHDFFHVVLEOHWRGD\
WKHUHE\HQVXULQJWKDWFKDQJHVLQPDUNHWGHPDQGDQGVXSSO\DUHUHIOHFWHGLQSULFHVRQ
VSRWIXWXUHVDQGVZDSVPDUNHWV
,QDSHUIHFWO\FRPSHWLWLYHLQGXVWU\WKHODZRIRQHSULFHVXJJHVWVWKDWWKHGLIIHUHQFHLQ
SULFHVEHWZHHQDQ\WZRPDUNHWVVKRXOGUHIOHFWWKHGLIIHUHQFHLQWUDQVSRUWDWLRQFRVWV
EHWZHHQWKHWZRPDUNHWV%HFDXVHWKHQDWXUDOJDVPROHFXOHLVLGHQWLFDOZKHQ
PHDVXUHGLQWHUPVRIKHDWLQJYDOXHVZKHWKHULWFRPHVIURPDZHOOLQ$OEHUWDRULQWKH
*XOI&RDVWWKHUHLVQRUHDVRQWKDWWKHODZRIRQHSULFHVKRXOGQRWDSSO\WRWKHQDWXUDO
JDVLQGXVWU\+RZHYHUFDSDFLW\FRQVWUDLQWVVHHPWREHGLVWRUWLQJ1RUWK$PHULFDQ
QDWXUDOJDVPDUNHWVLQVXFKDZD\WKDWYDU\LQJGLIIHUHQWLDOVHPHUJHEHWZHHQVSRW
SULFHVUHIOHFWLQJQRWRQO\WUDQVSRUWDWLRQFRVWVEXWDOVRVXSSO\DQGGHPDQGFRQGLWLRQV
LQGLIIHUHQWDUHDV7KH(QHUJ\-RXUQDO9RO1R&RS\ULJKWRE\WKH,$((
$OOULJKWVUHVHUYHG
5HFHQWO\.LQJDQG&XFLQLQYHVWLJDWLQJWKHGHJUHHRIQDWXUDOJDVVSRWSULFH
LQWHJUDWLRQLQ1RUWK$PHULFDUHSRUWHYLGHQFHRIDQHDVWZHVWVSOLWLQ1RUWK$PHULFDQ
QDWXUDOJDVPDUNHWV,QSDUWLFXODUWKH\DUJXHWKDWZHVWHUQSULFHVWHQGWRPRYH
WRJHWKHUDQGVLPLODUO\HDVWHUQSULFHVWHQGWRPRYHWRJHWKHUEXWWKHUHVHHPVWREHD
GLYHUJHQFHEHWZHHQHDVWHUQDQGZHVWHUQSULFHV,QRWKHUZRUGVDFFRUGLQJWR.LQJDQG
&XFHDVWHUQDQGZHVWHUQSULFHVVHHPWREHGHWHUPLQHGE\GLIIHUHQW
IXQGDPHQWDOV.LQJDQG&XFXVHLQWHJUDWLRQDQGELYDULDWHFRLQWHJUDWLRQ
DQDO\VLVWRPHDVXUHQDWXUDOJDVSULFHFRQYHUJHQFHEXWPDLQO\UHO\RQDPHWKRGRI
PHDVXULQJFRQYHUJHQFHUHFHQWO\SURSRVHGE\+DOGDQHDQG+DOO7KLVPHWKRG
LVEDVHGRQWKHXVHRIWLPHYDU\LQJSDUDPHWHU.DOPDQILOWHUDQDO\VLVDQGLVW\SLFDOO\
XVHGWRHVWLPDWHUHJUHVVLRQW\SHPRGHOVZKHUHWKHFRHIILFLHQWVIROORZDUDQGRP
SURFHVVRYHUWLPH
,QWKLVVWXG\ZHLQYHVWLJDWHWKHUREXVWQHVVRIWKH.LQJDQG&XFILQGLQJVWR
DOWHUQDWLYHWHVWLQJPHWKRGRORJLHV,QGRLQJVRZHWHVWIRUVKDUHGVWRFKDVWLFSULFH
WUHQGVXVLQJFXUUHQWVWDWHRIWKHDUWHFRQRPHWULFPHWKRGRORJ\,QSDUWLFXODUZHSD\
H[SOLFLWDWWHQWLRQWRWKHWLPHVHULHVSURSHUWLHVRIWKHYDULDEOHVDQGWHVWIRU
FRLQWHJUDWLRQXVLQJERWKWKH(QJOHDQG*UDQJHUDSSURDFKDVZHOODV
-RKDQVHQ
VPXOWLYDULDWHPD[LPXPOLNHOLKRRGH[WHQVLRQRIWKH(QJOHDQG
*UDQJHUDSSURDFK/RRNLQJDKHDGWRWKHUHVXOWVWKHWHVWVLQGLFDWHWKDWWKH.LQJDQG
&XFHDVWZHVWVSOLWGRHVQRWH[LVW
7KHSDSHULVRUJDQL]HGDVIROORZV7KHVHFRQGVHFWLRQSURYLGHVVRPHEDFNJURXQG
UHJDUGLQJ1RUWK$PHULFDQQDWXUDOJDVVSRWPDUNHWV7KHWKLUGVHFWLRQGLVFXVVHVWKH
GDWDDQGLQYHVWLJDWHVWKHXQLYDULDWHWLPHVHULHVSURSHUWLHVRIWKHYDULDEOHVVLQFH
PHDQLQJIXOFRLQWHJUDWLRQWHVWVFULWLFDOO\GHSHQGRQVXFKSURSHUWLHV7KHIRXUWKVHFWLRQ
WHVWVIRUFRLQWHJUDWLRQDQGSUHVHQWVWKHUHVXOWV7KHODVWVHFWLRQFRQFOXGHVWKHSDSHU
7+(1257+$0(5,&$11$785$/*$663270$5.(76
7KH$OEHUWDDQG%ULWLVK&ROXPELDSURGXFLQJUHJLRQVDUHSDUWRIWKH:HVWHUQ&DQDGLDQ
6HGLPHQWDU\EDVLQ,QWKHFDVHRI$OEHUWDQDWXUDOJDVLVWUDQVSRUWHGIURPWKHILHOG
DORQJWKH1RYD*DV7UDQVPLVVLRQV\VWHPIRUVDOHZLWKLQ$OEHUWDDVZHOODVH[SRUWHG
WRHDVWHUQ&DQDGDDQGWKH8QLWHG6WDWHV7KH%ULWLVK&ROXPELDQDWXUDOJDVSURGXFLQJ
UHJLRQLVORFDWHGPDLQO\LQQRUWKHDVWHUQ%ULWLVK&ROXPELDDQGQDWXUDOJDVLV
WUDQVSRUWHGIURPWKHILHOGDORQJWKH:HVWFRDVW*DV6HUYLFHVV\VWHPIRUVDOHLQ%ULWLVK
&ROXPELDDQGIRUH[SRUWWRWKH8QLWHG6WDWHV:KHUHDVJDVH[SRUWHGIURP$OEHUWDLV
UHVROGLQHDVWHUQPDUNHWVLQ&DQDGDDQGLQWKHQRUWKHDVWHUQDQGPLGZHVWHUQ8QLWHG
6WDWHVDVZHOODVLQWKHZHVWHUQ8QLWHG6WDWHVVSHFLILFDOO\LQ&DOLIRUQLDDQGWKH
3DFLILF1RUWKZHVW%ULWLVK&ROXPELDH[SRUWVJHQHUDOO\VHUYHRQO\PDUNHWVLQWKH
3DFLILF1RUWKZHVWDQG&DOLIRUQLD
7KH5RFN\0RXQWDLQEDVLQLVDFOXVWHURISURGXFLQJUHJLRQVLQWKHVWDWHVRI:\RPLQJ
8WDKDQG&RORUDGR3LSHOLQHVLQWKLVDUHDFDQWUDQVSRUWSURGXFWLRQHLWKHUHDVWRUZHVW
DOWKRXJKWKHHDVWZDUGFDSDFLW\KDVEHHQFRQVWUDLQHGDQGWKXVWKHPDMRULW\RI5RFN\
0RXQWDLQVXSSOLHVDUHVROGLQWKHZHVWHUQPDUNHWVLQ&DOLIRUQLDDQGWKH3DFLILF
1RUWKZHVW7KH6DQ-XDQEDVLQLVORFDWHGLQVRXWKZHVWHUQ&RORUDGRDQGQRUWKZHVWHUQ
1HZ0H[LFR/LNHWKH5RFN\0RXQWDLQEDVLQHDVWZDUGFDSDFLW\LVFRQVWUDLQHGZKLFK
PHDQVWKDWWKHPDMRULW\RIJDVSURGXFHGLQWKLVUHJLRQLVVROGLQZHVWHUQPDUNHWV7KH
5RFN\0RXQWDLQ6DQ-XDQDQG:HVWHUQ&DQDGLDQ6HGLPHQWDU\EDVLQVFRPSULVHWKH
ZHVWHUQSRUWLRQRIWKH.LQJDQG&XF
VHDVWZHVWVSOLWVHH)LJXUH
7KH$QDGDUNRDQG3HUPLDQEDVLQVDUHORFDWHGLQWKHVRXWKZHVW8QLWHG6WDWHV
VRXWKHUQ2NODKRPDDQGZHVWHUQ7H[DVUHVSHFWLYHO\6XSSOLHVIURPERWKRIWKHVH
EDVLQVWHQGWREHWKHPDUJLQDOVXSSOLHVRIERWKHDVWHUQDQGZHVWHUQPDUNHWVWKDWLV
EHFDXVHQDWXUDOJDVIURPWKHVHEDVLQVFDQHDVLO\EHVKLSSHGHLWKHUHDVWRUZHVWLWZLOO
EHVROGLQWKHPDUNHWZLWKWKHKLJKHVWSULFH7KH6RXWK7H[DVDQG/RXLVLDQDEDVLQV
DUHORFDWHGDORQJWKH*XOI&RDVW7KHVHDUHDVDUHZHOOVHUYHGE\DQXPEHURI
SLSHOLQHVZKLFKPHDQVWKDWQDWXUDOJDVSURGXFHGLQWKHVHDUHDVFDQUHDFKPRVW
PDUNHWVHLWKHUWRWKHZHVWRUWRWKHHDVW3ULFHGLIIHUHQWLDOVKRZHYHUWHQGWRVXSSRUW
VHOOLQJJDVIURPWKHVHEDVLQVLQHDVWHUQPDUNHWVVXFKDVWKH86QRUWKHDVWDQG
PLGZHVW$OWKRXJKWKH3HUPLDQDQG$QDGDUNRSULFHVDUHVHWLQERWKHDVWHUQDQG
ZHVWHUQPDUNHWV.LQJDQG&XFDUJXHWKDWWKHVHWZREDVLQVZLWKWKH6RXWK
7H[DVDQG/RXLVLDQDEDVLQVFRPSULVHWKHHDVWHUQSRUWLRQRIWKHHDVWZHVWVSOLWVHH
)LJXUH
,QWKHQH[WWZRVHFWLRQVZHLQYHVWLJDWHZKHWKHUWKHSULFHEHKDYLRURIQDWXUDOJDVLQ
GLIIHUHQWDUHDVLVVLPLODU,QSDUWLFXODUZHXVHUHFHQWDGYDQFHVLQWKHWKHRU\RI
QRQVWDWLRQDU\UHJUHVVRUVWRGHWHUPLQHZKDWWUHQGVLQQDWXUDOJDVSULFHVLIDQ\DUH
FRPPRQWR$OEHUWD%ULWLVK&ROXPELD5RFN\0RXQWDLQ6DQ-XDQ$QDGDUNR
/RXLVLDQD3HUPLDQDQG6RXWK7H[DV"2XUGHILQLWLRQRIWUHQGIROORZVWKH
FRLQWHJUDWLRQOLWHUDWXUH,QSDUWLFXODUDFFRUGLQJWR%HYHULGJHDQG1HOVRQDQ\
WLPHVHULHVFKDUDFWHUL]HGE\DXQLWURRWFDQEHGHFRPSRVHGLQWRDUDQGRPZDONDQGD
VWDWLRQDU\FRPSRQHQWZLWKWKHUDQGRPZDONFRPSRQHQWEHLQJLQWHUSUHWHGDVWKH
VWRFKDVWLFWUHQG7ZRVHULHVDUHVDLGWRVKDUHDWUHQGLIWKHLUVWRFKDVWLFWUHQG
FRPSRQHQWVDUHSURSRUWLRQDOWRHDFKRWKHU&OHDUO\DEHWWHUXQGHUVWDQGLQJRIWKH
H[WHQWWRZKLFKQDWXUDOJDVSULFHVVKDUHWUHQGVPLJKWVKHGVRPHOLJKWRQWKHHFRQRPLF
SURFHVVHVWKDWGHWHUPLQHQDWXUDOJDVSULFHV
7+('$7$$1'672&+$67,&75(1'6
7KHGDWDZHXVHWRWHVWIRUVKDUHGVWRFKDVWLFQDWXUDOJDVSULFHWUHQGVIURP-XQH
WR-DQXDU\DUHPRQWKO\ELGZHHNSULFHVUHSRUWHGE\%UHQW)ULHGHQEHUJ
$VVRFLDWHVLQWKH&DQDGLDQ1DWXUDO*DV)RFXV%LGZHHNUHIHUVWRWKHZHHNGXULQJ
ZKLFKSLSHOLQHQRPLQDWLRQVWRWUDQVSRUWJDVWDNHSODFH7KLVLVJHQHUDOO\ILYHGD\V
EHIRUHWKHHQGRIWKHPRQWK)LJXUHVKRZVWKHSORWVRIQDWXUDOJDVSULFHVLQWKH
ZHVWHUQSURGXFLQJUHJLRQRIWKH.LQJDQG&XFHDVWZHVWVSOLW$OEHUWD%ULWLVK
&ROXPELD5RFN\0RXQWDLQDQG6DQ-XDQEDVLQV)LJXUHVKRZVSULFHVLQWKHHDVWHUQ
SURGXFLQJUHJLRQRIWKHVSOLW$QDGDUNR/RXLVLDQD3HUPLDQDQG6RXWK7H[DVEDVLQV
7KHILUVWVWHSLQWHVWLQJIRUVKDUHGVWRFKDVWLFWUHQGVLVWRWHVWIRUVWRFKDVWLFWUHQGVXQLW
URRWVLQWKHDXWRUHJUHVVLYHUHSUHVHQWDWLRQRIHDFKLQGLYLGXDOWLPHVHULHV1HOVRQDQG
3ORVVHUDUJXHWKDWPRVWPDFURHFRQRPLFDQGILQDQFLDOWLPHVHULHVKDYHDXQLW
URRWDVWRFKDVWLFWUHQGDQGGHVFULEHWKLVSURSHUW\DVRQHRIEHLQJGLIIHUHQFH
VWDWLRQDU\VRWKDWWKHILUVWGLIIHUHQFHRIDWLPHVHULHVLVVWDWLRQDU\$QDOWHUQDWLYH
WUHQGVWDWLRQDU\PRGHOKDVEHHQIRXQGWREHOHVVDSSURSULDWH,QZKDWIROORZVZH
WHVWIRUXQLWURRWVXVLQJWKUHHDOWHUQDWLYHXQLWURRWWHVWLQJSURFHGXUHVWRGHDOZLWK
DQRPDOLHVWKDWDULVHZKHQWKHGDWDDUHQRWYHU\LQIRUPDWLYHDERXWZKHWKHURUQRWWKHUH
LVDXQLWURRW,QGRLQJVRZHFKRRVHWRLQFOXGHRQO\DFRQVWDQWEXWQRWDWLPHWUHQG
VLQFHWKHVHULHVDUHQRWWUHQGLQJVHH)LJXUHVDQG
7KHILUVWWKUHHFROXPQVRISDQHO$RI7DEOHUHSRUWSYDOXHVIRUWKHDXJPHQWHG
:HLJKWHG6\PPHWULFZVXQLWURRWWHVW>VHH3DQWXODHWDO@WKHDXJPHQWHG
'LFNH\)XOOHU$')WHVW>VHH'LFNH\DQG)XOOHU@DQGWKH=W>DOSKD@
QRQSDUDPHWULFWHVWRI3KLOOLSVDQG3KLOOLSVDQG3HUURQ7KHVHSYDOXHV
DUHEDVHGRQWKHUHVSRQVHVXUIDFHHVWLPDWHVJLYHQE\0DF.LQQRQ)RUWKH:6
DQG$')WHVWVWKHRSWLPDOODJOHQJWKZDVWDNHQWREHWKHRUGHUVHOHFWHGE\WKH$NDLNH
LQIRUPDWLRQFULWHULRQ$,&SOXVVHH3DQWXODHWDOIRUGHWDLOVUHJDUGLQJWKH
DGYDQWDJHVRIWKLVUXOHIRUFKRRVLQJWKHQXPEHURIDXJPHQWLQJODJV7KH=W>DOSKD@
WHVWLVGRQHZLWKWKHVDPH'LFNH\)XOOHUUHJUHVVLRQYDULDEOHVXVLQJQRDXJPHQWLQJ
ODJV%DVHGRQWKHSYDOXHVIRUWKH:6$')DQG=W>DOSKD@WHVWVWDWLVWLFVUHSRUWHGLQ
SDQHO$RI7DEOHWKHQXOOK\SRWKHVLVRIDXQLWURRWLQORJOHYHOVFDQQRWEHUHMHFWHG
H[FHSWSHUKDSVIRUWKH3HUPLDQSULFHVHULHV
7RWHVWWKHQXOOK\SRWKHVLVRIDVHFRQGXQLWURRWLQSDQHO%RI7DEOHZHWHVWWKHQXOO
K\SRWKHVLVRIDXQLWURRW>XVLQJWKH:6$')DQG=W>DOSKD@WHVWV@LQWKHILUVW
ORJJHGGLIIHUHQFHVRIWKHVHULHV&OHDUO\DOOWKHVHULHVDSSHDUWREHVWDWLRQDU\LQ
JURZWKUDWHVVLQFHWKHQXOOK\SRWKHVLVRIDXQLWURRWLQWKHILUVWORJJHGGLIIHUHQFHVRI
WKHVHULHVLVUHMHFWHG:HFRQFOXGHWKDWDOOWKHVHULHVDUHLQWHJUDWHGRIRUGHURQH>RU
,LQWKHWHUPLQRORJ\RI(QJOHDQG*UDQJHU@
7(670(7+2'6$1'&$3$%,/,7,(6$1'5(68/76
6LQFHDVWRFKDVWLFWUHQGKDVEHHQFRQILUPHGIRUHDFKSULFHVHULHVZHQRZH[SORUHIRU
VKDUHGVWRFKDVWLFSULFHWUHQGVDPRQJWKHVHVHULHVE\WHVWLQJIRUFRLQWHJUDWLRQLH
ORQJUXQHTXLOLEULXPUHODWLRQVKLSV&RLQWHJUDWLRQLVDUHODWLYHO\QHZVWDWLVWLFDO
FRQFHSWGHVLJQHGWRGHDOH[SOLFLWO\ZLWKWKHDQDO\VLVRIWKHUHODWLRQVKLSEHWZHHQ
QRQVWDWLRQDU\WLPHVHULHV,QSDUWLFXODULWDOORZVLQGLYLGXDOWLPHVHULHVWREH
QRQVWDWLRQDU\EXWUHTXLUHVDOLQHDUFRPELQDWLRQRIWKHVHULHVWREHVWDWLRQDU\
7KHUHIRUHWKHEDVLFLGHDEHKLQGFRLQWHJUDWLRQLVWRVHDUFKIRUDOLQHDUFRPELQDWLRQRI
LQGLYLGXDOO\QRQVWDWLRQDU\WLPHVHULHVWKDWLVLWVHOIVWDWLRQDU\(YLGHQFHWRWKHFRQWUDU\
SURYLGHVVWURQJHPSLULFDOVXSSRUWIRUWKHK\SRWKHVLVWKDWWKHLQWHJUDWHGYDULDEOHVKDYH
QRLQKHUHQWWHQGHQF\WRPRYHWRJHWKHURYHUWLPH
6HYHUDOPHWKRGVKDYHEHHQSURSRVHGLQWKHOLWHUDWXUHWRHVWLPDWHFRLQWHJUDWLQJ
YHFWRUVVHH(QJOHDQG<RRDQG*RQ]DORIRUDVXUYH\DQGFRPSDULVRQ
7KHPRVWIUHTXHQWO\XVHG(QJOH*UDQJHUDSSURDFKLVWRVHOHFWDUELWUDULO\D
QRUPDOL]DWLRQDQGUHJUHVVRQHYDULDEOHRQWKHRWKHUVWRREWDLQWKHRUGLQDU\OHDVW
VTXDUHV2/6UHJUHVVLRQUHVLGXDOVH$WHVWRIWKHQXOOK\SRWKHVLVRIQRFRLQWHJUDWLRQ
DJDLQVWWKHDOWHUQDWLYHRIFRLQWHJUDWLRQLVWKHQEDVHGRQWHVWLQJIRUDXQLWURRWLQWKH
UHJUHVVLRQUHVLGXDOVHXVLQJWKH$')WHVWDQGVLPXODWHGFULWLFDOYDOXHVZKLFKFRUUHFWO\
WDNHLQWRDFFRXQWWKHQXPEHURIYDULDEOHVLQWKHFRLQWHJUDWLQJUHJUHVVLRQ7KLV
DSSURDFKKRZHYHUGRHVQRWGLVWLQJXLVKEHWZHHQWKHH[LVWHQFHRIRQHRUPRUH
FRLQWHJUDWLQJYHFWRUVDQGWKH2/6SDUDPHWHUHVWLPDWHVRIWKHFRLQWHJUDWLQJYHFWRU
GHSHQGRQWKHDUELWUDU\QRUPDOL]DWLRQLPSOLFLWLQWKHVHOHFWLRQRIWKHGHSHQGHQW
YDULDEOHLQWKHUHJUHVVLRQHTXDWLRQ$VDFRQVHTXHQFHWKH(QJOH*UDQJHUDSSURDFKLV
ZHOOVXLWHGIRUWKHELYDULDWHFDVHZKLFKFDQKDYHDWPRVWRQHFRLQWHJUDWLQJYHFWRU
7DEOHUHSRUWVDV\PSWRWLFSYDOXHV>FRPSXWHGXVLQJWKHFRHIILFLHQWHVWLPDWHVLQ
0DF.LQQRQ@RIELYDULDWHFRLQWHJUDWLRQWHVWVLQORJOHYHOV7KHHQWULHVDFURVV
HDFKURZDUHWKHSYDOXHVIRUWHVWLQJWKHQXOORIQRFRLQWHJUDWLRQEHWZHHQWKHYDULDEOH
LQGLFDWHGLQWKHURZKHDGLQJDQGWKHYDULDEOHLQGLFDWHGLQWKHFROXPQKHDGLQJZLWK
WKHYDULDEOHLQGLFDWHGLQWKHURZKHDGLQJEHLQJWKHGHSHQGHQWYDULDEOH,QRWKHU
ZRUGVWKHFRLQWHJUDWLRQWHVWVDUHILUVWGRQHZLWKRQHVHULHVDVWKHGHSHQGHQWYDULDEOH
LQWKHFRLQWHJUDWLQJUHJUHVVLRQDQGWKHQZLWKWKHRWKHUVHULHVDVWKHGHSHQGHQW
YDULDEOHZHVKRXOGEHYHU\ZDU\RIDUHVXOWLQGLFDWLQJFRLQWHJUDWLRQXVLQJRQHVHULHV
DVWKHGHSHQGHQWYDULDEOHEXWQRFRLQWHJUDWLRQZKHQWKHRWKHUVHULHVLVXVHGDVWKH
GHSHQGHQWYDULDEOH7KLVSRVVLEOHDPELJXLW\LVDZHDNQHVVRIWKH(QJOHDQG*UDQJHU
FRLQWHJUDWLRQWHVW7KHWHVWVXVHDFRQVWDQWEXWQRWDWUHQGYDULDEOHDQGWKHQXPEHURI
DXJPHQWLQJODJVLVFKRVHQXVLQJWKH$,&UXOHPHQWLRQHGHDUOLHU
7KHUHVXOWVVXJJHVWWKDWWKHQXOOK\SRWKHVLVRIQRFRLQWHJUDWLRQFDQQRWEHUHMHFWHGDW
WKHSHUFHQWOHYHOH[FHSWIRUWKHSDLUV5RFN\0RXQWDLQ6DQ-XDQ3HUPLDQ
$QDGDUNR$QDGDUNR$OEHUWD$OEHUWD6RXWK7H[DVDQG$OEHUWD%ULWLVK&ROXPELD
7KDWLVRQO\ILYHRXWRIWKHWZHQW\HLJKWSULFHSDLUVFRLQWHJUDWHDWWKHSHUFHQWOHYHO
DQGQRQHDWWKHSHUFHQWOHYHO7KHVHUHVXOWVDUHYHU\GLIIHUHQWIURPWKRVHUHSRUWHG
LQ.LQJDQG&XFWKHUHLVPXFKOHVVFRLQWHJUDWLRQDFURVVVHULHVLQGLFDWLQJ
DQ\WKLQJEXWDQHDVWZHVWVSOLW7KHGLIIHUHQFHLVGXHWRWKHGLIIHUHQWWLPHSHULRGWKDQ
WKDWFRQVLGHUHGLQ.LQJDQG&XFDQGSRVVLEO\GXHWRWKHLQFOXVLRQRIDWUHQG
YDULDEOHLQWKHLUFRLQWHJUDWLQJUHJUHVVLRQVZKLFKUHGXFHVGHJUHHVRIIUHHGRPDQGWKH
SRZHURIWKHWHVWUHGXFHGSRZHUPHDQVWKDWWKH\FRQFOXGHWKDWWKHVHULHVFRLQWHJUDWH
ZKHQLQIDFWWKH\GRQ
W1RWLFHWKDWWKH.LQJDQG&XFVWXG\LVQRWFOHDURQKRZ
GHWHUPLQLVWLFFRPSRQHQWVLQWKHWLPHVHULHVZHUHWUHDWHG
7RLQYHVWLJDWHWKHUREXVWQHVVRIWKHVHUHVXOWVWRDOWHUQDWLYHWHVWLQJPHWKRGRORJLHV
XQGHUWKHDVVXPSWLRQWKDW1RUWK$PHULFDQQDWXUDOJDVSULFHVDUHGHWHUPLQHG
VLPXOWDQHRXVO\ZHFRQVLGHUWKHMRLQWPRGHOOLQJRIWKHVHSULFHVDQGWHVWIRUVKDUHG
VWRFKDVWLFWUHQGVXVLQJ-RKDQVHQ
VPD[LPXPOLNHOLKRRGH[WHQVLRQRIWKH(QJOH
DQG*UDQJHUDSSURDFK-RKDQVHQ
VPD[LPXPOLNHOLKRRGDSSURDFKWRWKHHVWLPDWLRQRI
WKHQXPEHURIOLQHDUO\LQGHSHQGHQWFRLQWHJUDWLQJYHFWRUVIRUDYHFWRUDXWRUHJUHVVLYH
SURFHVV;RIRUGHUSLQYROYHVLUHJUHVVLQJ>0XOWLSOHOLQHHTXDWLRQVFDQQRWEH
UHSUHVHQWHGLQ$6&,,WH[W@RQ>0XOWLSOHOLQHHTXDWLRQVFDQQRWEHUHSUHVHQWHGLQ
$6&,,WH[W@LLUHJUHVVLQJ>0XOWLSOHOLQHHTXDWLRQVFDQQRWEHUHSUHVHQWHGLQ$6&,,
WH[W@RQWKHVDPHVHWRIUHJUHVVRUVDQGLLLSHUIRUPLQJDFDQRQLFDOFRUUHODWLRQ
DQDO\VLVRQWKHUHVLGXDOVRIWKHVHWZRUHJUHVVLRQVVHH-RKDQVHQIRUPRUH
GHWDLOVRU6HUOHWLVIRUDQDSSOLFDWLRQ
:HVHDUFKIRUVKDUHGVWRFKDVWLFSULFHWUHQGVDPRQJSULFHVZLWKLQWZRSULFHJURXSV
HDVWHUQDQGZHVWHUQ,IDQ\VKDUHGWUHQGVDUHIRXQGLQWKHHDVWHUQZHVWHUQSULFH
JURXS>DV.LQJDQG&XHVXJJHVW@WKHQWKH\PLJKWVHQVLEO\EHWKRXJKWRIDVWKH
HDVWHUQZHVWHUQQDWXUDOJDVSULFHWUHQGV,QIDFWDFFRUGLQJWR.LQJDQG&XF
SULFHVZLWKLQHDFKSULFHJURXSWHQGWRPRYHWRJHWKHUUHVSRQGLQJWRWKHVDPHVHWRI
IXQGDPHQWDOVPHDQLQJWKDWWKHUHLVRQHVKDUHGVWRFKDVWLFSULFHWUHQGZLWKLQHDFK
SULFHJURXS8VLQJWKH(QJOHDQG*UDQJHUWHUPLQRORJ\ZHVD\WKDWLQDQQ
YDULDEOHV\VWHPZLWKPFRLQWHJUDWLQJYHFWRUVWKHUHDUHQPFRPPRQWUHQGV
7DEOHVDQGUHSRUWWKHUHVXOWVRIWKHFRLQWHJUDWLRQWHVWVEDVHGRQPRQWKO\9$5VRI
YDULRXVODJOHQJWKVIRUWKHHDVWHUQDQGZHVWHUQSULFHJURXSVUHVSHFWLYHO\7KHUHVXOWV
IRULQWHUPHGLDWHODJOHQJWKDUHVLPLODU7ZRWHVWVWDWLVWLFVDUHXVHGWRWHVWIRUWKH
QXPEHURIFRLQWHJUDWLQJYHFWRUVWKHWUDFHDQGPD[LPXPHLJHQYDOXHODPEGD>PD[@
WHVWVWDWLVWLFV,QWKHWUDFHWHVWWKHQXOOK\SRWKHVLVWKDWWKHUHDUHDWPRVWUFRLQWHJUDWLQJ
YHFWRUVZKHUHU DQGLVWHVWHGDJDLQVWDJHQHUDODOWHUQDWLYHZKHUHDVLQWKH
PD[LPXPHLJHQYDOXHWHVWWKHDOWHUQDWLYHLVH[SOLFLW7KDWLVWKHQXOOK\SRWKHVLVU 
LVWHVWHGDJDLQVWWKHDOWHUQDWLYHU U DJDLQVWWKHDOWHUQDWLYHU HWF7KH
SHUFHQWFULWLFDOYDOXHVRIWKHWUDFHDQGPD[LPXPHLJHQYDOXHWHVWVWDWLVWLFVDUHWDNHQ
IURP2VWHUZDOG/HQXP
&OHDUO\WKHWZRWHVWVWDWLVWLFVJLYHVLPLODUUHVXOWVLQERWK7DEOHVDQG,QSDUWLFXODU
WKHWUDFHDQGODPEGD>PD[@VWDWLVWLFVUHMHFW>DWFRQYHQWLRQDOVLJQLILFDQFHOHYHOVEDVHG
RQWKHFULWLFDOYDOXHVUHSRUWHGE\2VWHUZDOG/HQXP@WKHQXOOK\SRWKHVLVRIQR
FRLQWHJUDWLQJYHFWRUVU DQGDFFHSWWKHDOWHUQDWLYHRIRQHRUPRUHFRLQWHJUDWLQJ
YHFWRUV+RZHYHUWKHQXOORIUOHVVWKDQRUHTXDOWRFDQQRWEHUHMHFWHGLQGLFDWLQJQR
PRUHWKDQRQHFRLQWHJUDWLQJYHFWRUZLWKLQHDFKQDWXUDOJDVSULFHJURXS+HQFH
FRQILUPLQJWKHLPSUHVVLRQIURP7DEOHQDWXUDOJDVVSRWSULFHVZLWKLQHDFKSULFH
JURXSUHVSRQGWRGLIIHUHQWXQGHUO\LQJVWRFKDVWLFFRPSRQHQWV
:KHQLQWHUSUHWLQJWKHUHVXOWVLQWHUPVRIFRQYHUJHQFHLWVKRXOGEHQRWHGWKDW
FRLQWHJUDWLRQDQDO\VLVFDQQRWLQSULQFLSOHGHWHFWFRQYHUJHQFHEHFDXVHLWIDLOVWRWDNH
DFFRXQWRIWKHIDFWWKDWFRQYHUJHQFHLVDJUDGXDODQGRQJRLQJSURFHVVZKLFKLPSOLHV
WKDWVWDWLVWLFDOWHVWVVKRXOGOHDGWRUHMHFWWKHQXOOK\SRWKHVLVRIQRFRLQWHJUDWLRQRQO\
ZKHQFRQYHUJHQFHKDVDOUHDG\WDNHQSODFHVHHIRUH[DPSOH%HUQDUG,QRWKHU
ZRUGVWKHWHVWVFRQGXFWHGKHUHDUHWHVWVIRUFRQYHUJHQFHRYHUWKHZKROHSHULRGXQGHU
FRQVLGHUDWLRQEXWWKHVHWHVWVDUHQRWWHVWVRIDPRYHIURPQRQFRQYHUJHQFHWR
FRQYHUJHQFHWKHODWWHUEHLQJWKHLVVXHWKDW.LQJDQG&XFPDLQO\LQYHVWLJDWH
&21&/86,21
7KLVDUWLFOHH[SORUHGWKHEHKDYLRURI1RUWK$PHULFDQQDWXUDOJDVSULFHWUHQGVDQG
WKHLULQWHUUHODWLRQV7KHGHJUHHRIVKDUHGWUHQGVDPRQJQDWXUDOJDVSULFHVLVRI
FRQVLGHUDEOHLPSRUWDQFH)RUH[DPSOHLIQDWXUDOJDVSULFHVVKDUHWUHQGVLQWKHVHQVH
WKDWWKHLUVWRFKDVWLFWUHQGFRPSRQHQWVDUHSURSRUWLRQDOWRHDFKRWKHUWKHQQDWXUDOJDV
PDUNHWVKDYHDQHUURUFRUUHFWLRQPHFKDQLVPWKDWLVHYHU\SHUPDQHQWVKRFNLQRQH
PDUNHWLVXOWLPDWHO\WUDQVPLWWHGWRWKHRWKHUPDUNHWV
:HDSSOLHGWKH(QJOHDQG*UDQJHUWZRVWHSSURFHGXUHWRELYDULDWHQDWXUDOJDV
SULFHUHODWLRQVKLSVDQGZHDOVRWHVWHGIRUWKHQXPEHURIFRPPRQVWRFKDVWLFWUHQGV
DPRQJSULFHVZLWKLQHDVWHUQDQGZHVWHUQPDUNHWVXVLQJWKHSRZHUIXOPXOWLYDULDWH
DSSURDFKGXHWR-RKDQVHQ7KHUHVXOWVOHGWRWKHFRQFOXVLRQWKDWQDWXUDOJDV
SULFHVGRQRWFRLQWHJUDWHDQGWKDWLQSDUWLFXODUQDWXUDOJDVSULFHVZLWKLQHDFKDUHD
HDVWHUQDQGZHVWHUQDUHGULYHQE\GLIIHUHQWVWRFKDVWLFWUHQGVPHDQLQJWKDWWKHHDVW
ZHVWVSOLWGRHVQRWH[LVW
2QHZD\WRLQWHUSUHWWKHVHUHVXOWVLVLQWHUPVRIWKHDEVHQFHRUSUHVHQFHRI
XQH[SORLWHGSURILWRSSRUWXQLWLHV,QWKHFDVHRILQWHJUDWHGSULFHVHULHVWKDWFRLQWHJUDWH
WKHSULFHGLIIHUHQWLDOLVVWDWLRQDU\LPSO\LQJSULFHFRQYHUJHQFHDKLJKGHJUHHRISULFH
FRPSHWLWLRQDQGWKHDEVHQFHRIXQH[SORLWHGSURILWRSSRUWXQLWLHV,QWKLVFDVHHYHU\
SHUPDQHQWVKRFNLQWKHWUHQGRIRQHVHULHVLVXOWLPDWHO\WUDQVPLWWHGWRWKHWUHQGRIWKH
RWKHUVHULHV,QWKHFDVHKRZHYHURILQWHJUDWHGSULFHVHULHVWKDWGRQRWFRLQWHJUDWH
ZKLFKLVWKHFDVHRI1RUWK$PHULFDQQDWXUDOJDVVSRWSULFHVWKHGLIIHUHQFHEHWZHHQ
WKHUHVSHFWLYHSULFHVIOXFWXDWHVVWRFKDVWLFDOO\LQH[FHVVRIWUDQVPLVVLRQDQG
WUDQVDFWLRQFRVWVLQGLFDWLQJWKHIDLOXUHRISRWHQWLDODUELWUDJHWRGLVFLSOLQHSULFHV,Q
WKLVFDVHWKHPDUJLQDOYDOXHRIWKHFRPPRGLW\DFURVVORFDWLRQVGLIIHUVE\PRUHWKDQ
WUDQVPLVVLRQDQGWUDQVDFWLRQFRVWVVXJJHVWLQJXQH[SORLWHGSURILWRSSRUWXQLWLHV
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